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Abstract 
Crowdsourcing has become a quick and efficient way to solve a wide variety of problems - technical solutions, social and 
economic actions, fundraising and troubleshooting of numerous issues that affect both the private and the public sectors. US 
government is now actively using crowdsourcing to solve complex problems that previously had to be handled by a limited circle 
of professionals. This paper outlines several examples of how a Department of Defense project headquartered at the National 
Defense University is using crowdsourcing for solutions to disaster response problems. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Organizing Committee of HumTech2015. 
Keywords: Department of Defense; DoD; disaster response, humanitrian assistance; crowdsourcing, GIS; TIDES, National Defense University; 
sustainable support; Camp Roberts; Explosive Remnants of War; ERW; Sandy; South Sudan. 
1. Introduction 
National Defense University’s Center for Technology and National Security Policy (CTNSP) is home to TIDES 
program - Transformative Innovation for Development and Emergency Support - a Department of Defense research 
project dedicated to open-source knowledge sharing to promote sustainable support to populations under stress – 
post-conflict, post-disaster, or impoverished. The project provides reach-back “knowledge on demand” to decision-
makers and those working in the field. It encourages public-private, whole-of-government, and trans-national 
approaches to achieve unity of action among diverse organizations where there is no unity of control. Launched in 
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2007, it has accumulated years of experience related to non-traditional ways to tackle problems faced by the 
Department of Defense [1].  
 
TIDES is part of a broader project called STAR-TIDES (Sharing to Accelerate Research). TIDES encourages 
innovation by tapping into a global network of distributed talent. Central to the STAR-TIDES efforts is the network 
of thousands of nodes working on humanitarian assistance, disaster relief and emergency response issues - this 
network includes US government, military and civilian contacts, their international counterparts, as well as a wide 
variety of private, public and NGO-sector organizations, start-ups and individuals. TIDES often turns to this 
network for solutions to problems encountered by the DoD in civil-military engagements during and after disasters, 
as well as to inform DoD of the latest technology innovations and breakthroughs that can facilitate  the US 
military’s work in non-traditional settings, including domestic and international disasters and emergencies. This 
network is at the heart of TIDES project experience with crowdsourcing solutions to disaster response problems. 
2. Examples of turning to the crowd for solutions 
2.1. Camp Roberts-RELIEF/JIFX interagency field experiments 
Over the past four years, TIDES has been involved in efforts to familiarize our DoD colleagues with non-
government, non-military efforts to crowdsourced solutions in disaster settings. TIDES is part of a broader DoD-
sponsored set of quarterly field experiments, managed by the Naval Postgraduate School in Monterey, CA. The 
purpose of this program, held at Camp Roberts, CA, is to provide a field experimentation resource for the 
Department of Defense and other federal agencies. In addition, State Department, DHS, FEMA, National Geospatial 
Intelligence Agency, local and international emergency management, disaster response and humanitarian assistance 
organizations attend to create an innovative cooperative learning environment [2].  
 
During November 2010- May 2012 field experiments, TIDES, NPS and our interagency/non-DoD partners 
worked to develop an informal agreement to allow the US Government to release imagery to help catalyze voluntary 
geographic information initiatives during emergencies.  When the earthquake struck Haiti in January 2010, there 
were no useful post-disaster maps of the dense urban environments there. Because the private sector released high-
resolution imagery and made it free to trace, 640 volunteers in the Humanitarian OpenStreetMap (HotOSM) 
community surged to build a detailed map of Haiti in two and a half weeks. They completed over a year of 
cartographic work in two weeks—less time than it would have taken the US Government to write a contract--and 
they did it for no cost. National Geospatial Intelligence Agency and Department of State’s Humanitarian 
Information Unit (HIU) worked over consecutive Camp Roberts events for approximately a year and a half to 
develop a process by which the US Government could systematically release satellite imagery to communities like 
OpenStreetMap to help catalyze these types of free volunteer mapping efforts after future disasters [3].  
 
This effort resulted in an informal agreement among agencies that has turned into a semi-official workflow 
managed from the State Department HIU. This development created a policy implication for the Department of 
Defense and US Government agencies active in disaster response: the use of satellite imagery to catalyze new 
mapping data in a crisis zone is under active policy review at NGA and State [4]. 
 
Subsequently, work on crowdsourcing disaster imagery and data continued. During February 2012 - August 2012 
field experiments, TIDES and our DoD and non-DoD partners, this time involving FEMA, Civil Air Patrol, and 
Humanitarian OpenStreetMap Team. FEMA saw NGA’s success with volunteer mapping and moved to create a 
domestic capability that could collect and collate aerial imagery. Working with the Civil Air Patrol (CAP), FEMA 
and NGA helped to rewrite the CAP’s Concept of Operations (CONOPS) for some of their traditional mission 
assignments (the CAP collects a significant amount of post-disaster assessment imagery within the U.S.) [5].  In an 
ad hoc (unplanned) experiment during May 2012 Camp Roberts-East event, ran and managed by the TIDES team, 
members of the Humanitarian OpenStreetMap Team showed a process called MapMill for crowdsourcing the 
categorization of the CAP imagery according to the level of damage shown in the photos [6].  This improvised rapid 
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development cycle (sometimes called a code sprint) led to a paradigm shift that was implemented during Hurricane 
Sandy, when over 5,000 volunteers used the MapMill platform to categorize 35,000 images from the CAP in a 
matter of hours. According to the Deputy Administrator of FEMA, this process decreased the time for delivering 
individualized assistance to affected households by several days [7]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Camp Roberts participants, August 2012 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Camp Roberts participants, August 2012 
2.2. DCMO Challenge on designing mobile ERW Reporting System 
During 2014, at the request of DoD’s Deputy Chief Management Office (DCMO), TIDES team challenged 
global software and mobile developers to come up with a mechanism to keep “eyes on the street” and transform 
ordinary citizen’s mobile devices into tools that could be used to report   Explosive Remnants of War (ERW), 
Unexploded Ordnance (OXO) and landmines to the appropriate authorities. The contest encouraged participants to 
create open-source applications, as well as to leverage existing apps. Our task was to phrase the Challenge so that 
developers at any level- from beginner to expert - could easily understand the issue and create a simple technical 
solution. The solution had to function on both existing simple mobile devices, and the increasingly ubiquitous smart 
phones which are rapidly proliferating across the developing world and regions most likely to be affected by UXOs 
and ERWs.  The top requirement for the challenge was to produce a simple, easy to understand SMS application. 
We tasked potential developers to take into account 2G Phones – the most widespread type of phones in use 
globally; Short Systems Messaging (SMS) – one of the most widespread ways to communicate; and Mobile Smart 
Phones (3G). All submissions had to demonstrate how the new or improved application would produce or improve 
ERW or landmine reporting, and how the solution would be sustained following the completion of the competition 
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While TIDES has engaged non-traditional stakeholders in support of disaster response, we did not have 
established contacts in the demining or ERW removal communities. Therefore, on the advice of the James Madison 
University’s Center for International Stabilization and Recovery, which publishes the Journal of ERW and Mine 
Action, our team reached out to a number of NGOs and international organization active in this field of work. The 
most important advice received and incorporated into the challenge was that this effort should seek to address the 
problem that the civilians, who are more likely to find ERWs, UXOs and landmines, live mostly in the rural 
communities; are more likely to be working in agriculture, utilizing land resources daily; and are likely to have 
limited education/low rates of literacy.  Therefore, the most successful solution had to address this concern by 
providing the simplest reporting system, streamlining training and familiarity.  Various NGOs also advised us to 
address translation and language issues for various countries and regions, giving preference to a language-neutral 
technological approach that can work in a variety of regions and cultures - such as using iconography instead of text 
[8].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Channel16 ERW Challenge submission 
On September 23, 2014, CTNSP officially announced the winners of the Challenge on its website and via official 
press release. The CTNSP ERW and Land Mine Reporting Apps Challenge first place winner and recipient of a 
$3,000 cash award was Channel 16 - Land Mine Reporting (LMR), which reports suspicious findings with text, 
photos, or audio messages, and alerts other users nearby. In second place with a $1,500 cash award was Flare which 
allows 2G, SMS based mine reporting at a very low cost.  Finally, in third place with a $500 cash prize was ERW 
Detector which helps detect and report explosive remnants of war [9]. The winners were networked with US 
Combatant Commands active in ERW and mine clearance, as well as organizations such as JIEDDO – Joint IED 
Defeat Organization, part of DoD. 
2.3. STAR-TIDES Network responds to 2012 Hurricane Sandy 
Hurricane Sandy hit the US East Coast in late October 2012, and quickly became one of the most costly storms in 
United States history in terms of damage and disruption, second only to Hurricane Katrina. The storm flooded parts 
of New Jersey and New York, and knocked out power along the East Coast. The United States enacted measures to 
prepare for the hurricane, learning from Katrina that preparation and evacuation can mitigate loss of life. As millions 
in New York and New Jersey lost their power, relief organizations mobilized to help. TIDES went to work by 
facilitating relief efforts, providing an example of the benefits of public-private partnership during a natural disaster.  
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TIDES helped the Sandy relief effort by facilitating a transaction of information between its network and a local 
New York NGO. Lisa Orloff, of the World Cares Center [10],  contacted TIDES after the storm, and asked for help 
with heating solutions for people in Rockaway, NY, who had lost their power and heat. The TIDES team went to 
work and contacted the STAR-TIDES network for any information about sustainable heating solutions that would 
benefit the people of Rockaway. TIDES sent out the call to the network via email asking for information about non-
electric heating solutions that could provide heat for single rooms to support relief efforts. Specifically, TIDES 
asked for heating solutions that were portable, low cost, commercially available, non-electric, and safe for indoor 
use.  
 
Members of the STAR-TIDES network responded with many different ideas to solve Orloff’s request. Mark 
Apfelbacher, Director of Environmental Procurement for The Stratford Companies, responded with information 
about a portable catalytic space heater, and provided 1,200 of the units to World Cares Center for use to the relief 
effort. The propane heater is small, safe for indoor use, and retails for $45. Stratford also procured the propane 
required for the people of Rockaway to use these heaters. 
 
The Hurricane Sandy call to the network was an important realization of efforts TIDES practices during quarterly 
DoD-sponsored Research and Experimentation for Local and International Emergency First-Responders (RELIEF) 
exercises held at Camp Roberts, California. The RELIEF events help to allow different disaster relief organizations 
to meet and share technology, ideas, and strategies for dealing with crises. By meeting and establishing relationships 
before disasters strike, the first responders are better able to collaborate during emergencies. 
2.4. STAR-TIDES Network Mobilizes to Assist South Sudan Village 
On December 23, 2012 a small electrical fire turned devastating for the first modern clinic in Old Fangak, South 
Sudan.  After three years of construction, roughly half of the nearly completed clinic, most of its medical supplies, 
and solar power generators were destroyed in a matter of minutes.  Among the ruined medical supplies was a year’s 
worth of medicine meant to treat Kala-azar disease, a prevalent parasitic disease that is lethal if left untreated.   
Following the devastation, Jon Waterhouse, a National Geographic Fellow (NGF), reached out to fellow NGF and 
TIDES’ Ethical Advisor John Francis, requesting any support our organization could provide, large or small. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Old Fangak affected villagers 
It took only one day for the TIDES team to receive word of the devastation and jump into action.  Leveraging the 
global STAR-TIDES network, a public-private, whole of government and transnational initiative, we were able to 
32   David Becker and Samuel Bendett /  Procedia Engineering  107 ( 2015 )  27 – 33 
tap into the network for support.  The response from the network was swift, with several organizations offering to 
donate and replace the destroyed equipment and medicine. 
 
Samaritan’s Purse, an international relief organization, extended an offer to ASMP to donate and deliver 
replacement medical materials.  
 
While Samaritan’s Purse provided much of the desperately needed medical supplies, they were unable to provide 
RDTs, used in the treatment of Kala-azar disease.  Luckily, the World Health Organization was able and willing to 
donate enough of the lifesaving medication to meet the clinic’s needs.  
 
Solar Stik, a STAR-TIDES network member, not only provided three solar kits to replace those destroyed in the 
fire free of charge; they shipped the kits to Miami for no cost as well.  The costs for both equipment and shipment to 
Miami totaled $162,753. DHL Global – introduced to this effort by STAR-TIDES network members- shipped the 
three solar kits provided by SolarStik from Miami to Nairobi for free, where they were subsequently shipped to Old 
Fangak. This effort was profiled in 2013 by the National Geographic online publication [11]. 
4. Conclusion 
These crowdsourcing for solutions examples demonstrate that a small DoD entity like CTNSP and its TIDES 
Project can quickly and efficiently tap into the rapidly growing private sector/NGO expertise on a variety of issues, 
including situational awareness and off-the-shelf commercial applications (COTS). Recent reports and deliberations 
in the US military and civilian parts of the US government point to the need for accurate and timely situational 
reports and incorporation of private-sector efforts through partnerships and pre-determined agreements. Such 
process can be cumbersome if each government agency continues its stove-piped approach that lacks cooperation 
and coordination with other sections of the US government. This is where TIDES Project efforts come in - as a 
mature 8-year effort that looks at the broadest cross-section of commercial and private sector solutions, our work - 
not limited by the examples in the paper - has resulted in rapid availability of solutions to a variety of US 
government customers, both military and civilian.  
 
The successes cited here is predicated on the fact that TIDES Project grew and nurtured the global STAR-TIDES 
network over the course of 8 years – our team conducted research and analysis of available solutions and various 
technology efforts undertaken by the private sector and academic institutions, and, most importantly, maintained 
regular contact with individuals, organizations and entities working on providing solutions to distressed populations. 
While over time this network grew to almost 5,000 contacts, it did not automatically mean that a ready solution 
could always be available to a given problem. On the other hand, maintaining such a global network ensured that if a 
problem had to be solved, we could count on multiple available efforts to help us with ideas and advice. 
 
However, TIDES learned that while non-government sector can deliver a desired technical or policy solution, that 
in no way guarantees that the government efforts at applying it to its concept of operations is going to match the 
speed and agility of the private and non-government sectors. Our efforts had to do as much with continued reminder 
to our government customers of the utility of quick and easy solutions, as with trying to understand and navigate 
government bureaucracy – which included a much slower process of evaluating the results, and competition with 
costlier government projects with significant sunk costs.  
 
The most significant lesson learned revolved around finding and selecting the right partner in the US government 
and Department of Defense to incorporate such non-government, off-the shelf-solutions into their concept of 
operations. All too often, TIDES elicited interest from various science and technology (S&T), research and 
development (R&D) and NGO-networked government officials who knew that TIDES-affiliated solutions were the 
right fix, but had no mandate or funding to follow the technological and policy progress of such solutions. Such 
officials remained supporters of the work in principle, and sometimes on paper, but for various reasons could do no 
more. It was crucial for TIDES to find the right partners in the DoD community who were not only open to the types 
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of crowdsourcing solutions that STAR-TIDES network could offer, but were willing to also fund the testing of such 
technologies and to fully participate in the open dialogue with non-government technology providers in a 
transparent fashion. Selecting such partners enabled the STAR-TIDES network to showcase, test, refine and 
ultimately implement such crowdsourced solutions that aided DoD, US government and US-government aligned 
international efforts.  
 
Overall, TIDES Project remains optimistic that crowdsourcing can greatly benefit Department of Defense and US 
Government efforts in helping affected populations in post-disaster and post-conflict zones. As examples in this 
paper demonstrate, there is great benefit with tapping into the power of the crowd - a process that will continue to 
mature, evolve and define the way we help others today, tomorrow and in the future. In the future, TIDES hopes to 
continue informing appropriate DoD staff of emerging technological solutions that can aid in the response, recovery 
and informational awareness during natural and man-made disasters, and place its network at the disposal of those 
willing to cooperate in order to provide sustainable support to populations under stress. 
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